Irrigation of the dog's oxyntic glandular mucosa contained in a chronically prepared, vagally denervated, separated pouch of the dog's stomach with a solution (0.5 mg m1') of Fyophilized venom of the hooded cobra (Naja naja) increases the permeability of the mucosa. If irrigation with venom solution is repeated at weekly intervals, the mucosa responds with increasing plasma-shedding which reaches a peak of 1-2 ml min-1 from roughly 60 
Irrigation of the dog's oxyntic glandular mucosa contained in a chronically prepared, vagally denervated, separated (Heidenhain) pouch of the stomach with a solution (0.5 mg ml-1, pH 7.4) of lyophilized venom of the hooded cobra (Naja naja) causes an immediate but transitory increase in the permeability of the gastric mucosa to sodium and hydrogen ions (1) . During the first irrigation of a pouch with the venom solution the volume of fluid shed by the pouch is no greater than the volume shed during control irrigations, and there is no plasma shedding. If irrigation with venom solution is repeated at weekly intervals, a large volume of fluid containing plasma proteins begins to appear during the period of irrigation, and the output of fluid and plasma reaches a peak of as much as 60 ml of fluid containing more than 30 ml of plasma in 30 min. Because the area of the mucosa in the pouch is about 60 cm2, this output is as much as 0.5 ml of plasma coming from 1 cm2 of mucosa in 30 min, a rate of plasma shedding which matches that encountered in severe human protein-losing gastropathy (2 
METHODS
The preparation of the pouches, the care and treatment of the dogs, the method of irrigating their pouches, and the measurement of plasma shedding have been fully described (1, 3) . Briefly, female dogs in good health were provided with vagally denervated, separated pouches of the oxyntic glandular mucosa which drained to the outside through a cannula. A dog was deprived of food but not water 18 hr before the experiment. The dog's pouch was rinsed out with 15 mM sodium phosphate buffer, pH 7.4, made isotonic with NaCl. The dog was given an intravenous injection of T-1824 (Evans blue) in a dose of approximately 25 mg, and its pouch was then irrigated for 30 min with 30 ml of the phosphate buffer. The volume of fluid put out by the irrigated mucosa in this period was usually 1-3 ml, and there was no plasma shed. Then the pouch was irrigated for another 30 min with a solution (0.5 mg mlh') of lyophilized venom of Naja naja in the same phosphate buffer. A blood sample was taken at the midpoint of the irrigation period. The fluid removed from the pouch was optically clear after centrifugation, and its plasma content was measured by comparing its absorbance at 615 nm with that of a suitably diluted portion of the plasma. Electrophoretic analysis of fluid obtained during irrigation with venom solution demonstrated that the blue color of the fluid actually represented plasma shed. Venom was obtained from Ross Allen Reptile Institute Silver Springs, Inc., Silver Springs, Fla., and no differences have been observed in the responses to many different batches received over more than 6 years.
RESULTS

Control observations
The pouches of seven dogs were irrigated with a solution of venom of the hooded cobra once a week or at longer inter- vals. The mean total volume output and the mean plasma output L SEM during the 30 min of irrigation with venom solution are shown in Fig. 1 . In these dogs, plasma-shedding began during the second exposure to venom and reached a peak at the sixth week. These are characteristic results (3). Prevention of response to venom Six naive dogs were started on azathioprine by mouth in a dose of 5 mg kg-' day-'. One week later their pouches were first irrigated with venom solution, and irrigation was repeated at weekly intervals. Two of the dogs suddenly collapsed, one on the 22nd day and one on the 26th day, with prostration, epistaxis, and bloody diarrhea. They had shown no plasma-shedding during venom irrigation, but their data are not included in the results presented here. The other four dogs remained in good health and were continued on azathioprine for four weeks. With them, irrigation with venom solution was continued for 15 weeks. The mean total volume outputs and mean plasma outputs i SEM are shown in Fig. 2 . The asterisks indicate that the probability that their volume outputs in weeks 4 through 6 and their plasma outputs in weeks 2 through 6 were the same as those of the control dogs is less than 0.001. Suppression of response to venom Immediately after the test in the ninth week, the four dogs were again started on azathioprine by mouth. One dog was given the drug in a dose of 5 mg kg-l day-', and she suddenly collapsed and died in the 13th week. The other three dogs were given azathioprine in a dose of 3.3 mg kg-l day-l, and they survived. The plasma-shedding response to venom irrigation diminished in all dogs, and it reached zero in the three surviving dogs in weeks 11, 12, and 13, respectively. Azathioprine administration was discontinued after the 13th week, and the response to venom increased. These results are included in Fig. 2 Fig. 1 . Azathioprine was given by mouth in the dose and for the period indicated. The pouches of four dogs were irrigated for weeks 1 through 12 with a 0.5 mg ml-' solution of lyophilized cobra venom, and the pouches of three of those were similarly irrigated for the remaining weeks. The lower asterisks indicate that the probability that the plasma outputs are the same as those in the corresponding week in Fig. 1 is less than 0.001, and the upper asterisks indicate that the probability that the total volume outputs are the same as those in the corresponding week of Fig. 1 is less than 0.001.
Because zero response to venom irrigation did not occur in all three dogs in the same week, Fig. 2 does not show complete suppression. The data obtained in one of the dogs are shown in Fig. 3 . They demonstrate both prolonged prevention of the response during and after the initial course of azathioprine treatment and complete suppression for 1 week during the second course of treatment. I began a third course of azathioprine administration, hoping to find another cycle of suppression and recovery, but in the 17th week the dog pulled her cannula out, developed peritonitis, and died.
All dogs responding to venom irrigation with plasmashedding vomit. The vomiting experience of the dog whose data are given in Fig. 3 Fig. 1 . The pouch of one dog was irrigated with a 0.5 mg ml-' solution of lyophilized cobra venom for 30 min once a week from week 1 through week 16. Azathioprine was given by mouth in the dose and for the periods indicated.
An--q 970 Physiology: Davenport of the mucosa with a solution of the venom of Naja naja. They also show that the response, once developed, can decline to zero during a second course of azathioprine treatment. The response to venom spontaneously declines, and it is possible that the decline seen during the second course of treatment was merely coincidental. However, I have never encountered a decline to zero in the absence of azathioprine or prednisolone treatment. The fact that the response increased substantially after termination of azathioprine treatment supports the conclusion that the decline during treatment was actually caused by the drug. Because a major effect of azathioprine is to suppress immune responses, these data validate the hypothesis that venom-induced protein-losing gastropathy involves an immune reaction by the oxyntic glandular mucosa.
Two major problems remain: the identification of the cells in the gastric mucosa which respond to venom, and the mechanism by which the mucosa is made leaky to plasma proteins.
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